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POWER MACHINES N6

QUESTION 1

1.1 N LT -TL
COMP ™ 1o 1y

x 100% P(kPa

0, 85 _ T . 288

Tsi5-2m8

PzPs Tp

T1390(E)}N18)T

Ts

T, ™ 480, 95 kPa \
Qz.3=mCp (Ta-T2) ‘

643 =1 x 1 ((Ta— 515) | T,

PPy -
Ts = 1158 K l

150,95, ==

=103, 4{?)5"“
Po=P; = 622, 3 kPa
Ta=Ts ()7

= 1158 (-22y=

==
i

= 693, 43 K

Ti=-

% % 100%

T3 -Tar

N turbine =

1158 -T2

1128 - 833,43

0,82 =

Ta=777,06K

1.2 P:=P3=622,3 kPa
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POWER MACHINES N6

1.3 = = (EE-\ n:l;-
T1 P1”
515 6225, 252
= In 323 =In (10-3.,:} "
In1,7882 = In(6,0184) =
In1,7882 =22) In 6,0184
ne =217 148
~1.2078
T3 _ 23,2822
o ==
1158 g223, 222
N e =g ™
(me—1" £22.3
T ne 163 4
0,3989 ne = 1,7948 ne - 1, 7948
he = ZL75E
~1,3955
ne = 1,29
1.4 1.2 Qa4 = me ( Ti- T4)
=1x1(288 - 777, 06)
= - 489, 06 kJ/kg
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QUESTIOM 2

POWER MACHINES N6

2.1 BP=2-11NT

&0

2w o080 w1067 €15 210

&0
= 33,52 Kw
BEP
IP = i mach
= e
=41, 9 kW
2.2 BTq = ——— x 100%
CVamy)
3382
m =0, 00303 kg/s
m = (, 00303 x 60 kg/ min
m =0, 182 kg/min
2.3 Meshaust= MEXx 20 . A/F ratio =19 :1
=0,182 x 20
= 3, 64 kg/min

Qexhaust = Mexhaust X Cpexn X AT
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=3, 64 x 1, 05 x 520

=1 987, 44 kd/min
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T1390(E}N18)T
POWER MACHINES N6
Heat Balance Table
Q fuel (kd/min} Qin (kJ/min) % Supplied
Q=mfx Cv BP = 33,52 x 60 2011,2 25
=0,182 x 44200
= 8044,4 kJ/min Friction = (IP ~-BP)
=(41,9-33,52)x60 |502,8 6,25
Coolant 1987 .44 | 24,71
Exhaust 1987,44 | 24,71
Remainder 1555,62 19,34
8044,4 Total 80444 | 100
(6)
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POWER MACHINES N6

QUESTION 3
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3.2 3.2.1

3.2.2

323

3.2.4

o2
S
F

3.2.6
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POWER MACHINES N6

U=3x37,3
=112 m/s
aiy = 24’
Cfia=2emx 37,3
=746 m/s
Cre;=3,5cmx 37,3
=130, 6 m/s
P = mit {Cwy + Cwa)
=1x112(17,8+ 6, 4) x 37, 3
=101, 09 kW

N = 2u (Cwy + Cwo)
Cais®

n=2x112(178+641373
(500Y°
=80,9 %
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POWER MACHINES N6
GUUESTION 4
P (kPa)
A
1500 =P, = Ps 5 4
t HP
Pz = Pg |6 3
P
P, =P7 .7 2
\
i
, LP
:
¥
100=P=P8 | 1 T,=201K
§
| | € Ve=V,-Vg—*|
Vc = V? fo
V (m®)
4.1 k — X ;‘ﬂ _ 4 ﬁﬂ — 2!466
81 \? G
kxg p,_ 2,466 x 100
= 2486, 6 kPa
K= §—3 P,. 2,466 X 246, 6
= 608, 12 kPa (5)
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POWER MACHINES N6

4.2 Vs, =

4 ba

Ve -0.05.Vs, =0, 05 x 0, 0477 = 0, 00239 m®
V1 = VC1 + Vs =0, 05. VS1 + VS1 =1.05 VS1

~Vy=1,05x0, 0477 = 0, 0501 m*

Ve= V7 ()

= 0,00239 2,466 )5
= 0, 00479 m®
~Vei=Vi-Vg
=0, 0501 — 0, 00479

= 0: 04531 m3
4.3 43T4 =T3 =T, =T, (E)%

2.3
=291{2,466)>*

=358, 39 K

mRTd

Vg = Pd

1: 029 % 388,59
1200

=0, 06929 m°

44 4-4Wd= xnmRTL [(%)f- ‘i]

n—1 e
- Sx13xix 232251 [{15)3‘:?" 1]

&3

= 254, 08 kd /kg

Copyright reserved

PxL = g (0,45)° x 0,3 = 0,0477 m®
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QUESTION S

5.1 2 e 2=
Pc=P1 (:}3 £ = 500 (72 g 264, 14 kPa
810 (=3 =675K

Te=Th ()

5.2 _RTe _ 0288x875 a
Ve="= = o= =0,7359 m'kg

Cc = 2000.Cp{T1-T0)

Cc = /2000x1,008(310— 675)

Cc =521, 69 m/s

Ac= ZE = I = 0,00141 m/kg =1 410 mmPkg
£ 3 T =TT - 810HE - 566.45K
2 = 1(_91)‘ = (500}-' - ’
N o= - =TT 092
Ti -T2 C10 - 585,45

. T, =585,93K

i

C:= ,/2000.Cp(T1—T2) =./2000x1,006(810 — 55593)

~ C2=672,10m/s
Ap =22 = 2T =0,00268 mkg

Tz 6721

= 2 680 mm%kg
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GUESTION G
he — he = 261 kg hb — he = 2365 kJ
SH =4,2 kd
ECONOMISE § BOILER | SUPERHEATER | hs
R . hb
329°C l
250°C 100 kPa =7 800 kg/h 300 °C
Cp = 1,045 kdJ/kg K CV = 32,5 mJd/kg Cp = 2,75 kJ/kg/K
ta=25°C 4% H, m = 70 200 kg/h
AlF=18:1
__ F6aie _
ms/kg of fuel = — =9 kg
he—he =22 =261k
fp — Ne = ““*;’ =2 365 kJ
6.1 @ 2 000 kPa and 300° C: he = 3025 kd/kg

@ 3 000 kPa and 300° C: hs= 2 995 kd/kg

A 1000 kPa will decrease the enthalpy by 30 kJ/kg

A 500 will decrease the enthalpy by 15 kJ/kg

The superheat enthalpy at 2500 kPa will be 3025 ~ 15 = 3010 kJ/kg

_ mel hr —he) _ TOIOEL 3010 - 4.2 3297
Aplant = i % CV - 7EDG % 32550
= 7953%
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6.2 he — he = 261
he =261 + hc =261 +4,2x 32,9
= 399 kd/kg

h=399 kd /kg t,=95,2°C

Ry - 1

-
P .= 2385

he = 2365 + he = 2365 + 399
= 2764 kJ/kg

hp = he + xhjg at 2500 kPa -~ 2764 = 962 + 1839 x
~ x=0,98 (4)
6.3 Heat lost to moisturise = M, (hs— hy)
= 9x0.04 (2975 — 105)

=1 033, 2 kd/kg
{NB .1kg of Hp requires 8 kg O to form 8 kg HzO) (3)

6.4 Heat lost to dry flue gas = m .Cp. At

= (18 + 1 -0, 38) 1,045 (250 - 25)

= 4382,7 kd/kg (3)
6.5 Heat supplied Heat o Yo
Steam =9(3010 -138) =25848 {79,63%
Mf x CV
Moisture =10332 13,18%
= 32500 kJ
Dry flue gases =4382,7 113,49 %
Radiation = 12361 [38%

32500 | 100 %
(5)
[20}
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QUESTION7
71
TJK P F 3
2 3
4 i 5 4 |
K T
| | |
| § | > | | >
8= 0,57 4984= $1=S2 S S h=126,2
Ns=323,1 1 bhg-rae89 h (5)
7.2 7.2.1 Ti=T4=-124+273=261 K
TomTa =304+ 273=303K
From T - S diagram
8 - sf $584 057
q= Tg -SE = ZEee-0ar 0,895
From P — h diagram
hi=hi+ q.hfg = 126, 2 + 0,895 x 1304, 3
= 1293, 55 kJd/kg
) _ bi~ b4 125335 - 3134
- COP= B2~ h1l 14889 -12%33 5,533 7)
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7.2.2 7.2.2 Qpef kgofice = hfg + MmXx Cp X Al
=327 +1x 4,187 x (25 -0}

= 431, 68 kl/kg
Refrigerating effect = 2iEk2ice x @

331 .88 w1600
23 xE0 x &0

= 4,996 kJd/s

Refrigerating Effect
W = Refigeraniog
ork done —

= 0,903 kW {8)
[20]

TOTAL: 100
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